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(57) ABSTRACT 

A branching device for a transmission line, including a main 
transmission line including at least two signal lines and 
having respective connectors provided at either end; a first 
branch transmission line which branches from the signal 
lines and which has a branch-use connector at an end; a 
second branch transmission line which branches from the 
signal lines and which has a branch-use terminal block at an 
end; a terminating resistor having one end connected to one 
of the signal lines; and a selection switch that switches the 
other end of the terminating resistor between connecting 
with an other one of the signal lines, and forming an open 
circuit. 

16 Claims, 3 Drawing Sheets 
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1. 

BRANCHING DEVICE FORTRANSMISSION 
LINE AND MONITORING APPARATUS 

USING THE SAME 

BACKGROUND 

1. Field 
The disclosure relates to a branching device for a trans 

mission line that transmits information, and to a monitoring 
apparatus that monitors information transmissions using the 
branching device. 

2. Description of the Related Art 
The development of advanced information-based society 

has been accompanied by increased use of information 
processing and transmission in numerous different fields, 
with a wide range of different systems being adopted. In the 
vehicle control field as well, it has become common to use 
electronic control units in which microcomputers are applied 
to control the engine, transmission and the like. Information 
indicating the operation State of various different devices 
within an automobile that is used in electronic control is 
necessary for when the vehicle is running. In addition, the 
information is also useful for (a) carrying out regular vehicle 
inspections, and (b) dealing with problems if they occur. 

Recently, there has been a trend in the North American 
automobile market toward making the provision of a vehicle 
diagnostic service using Controller Area Network commu 
nication (CAN communication) a legally required duty. 
CAN communication is a widely used transmission system 
for transmitting information between various control 
devices within a vehicle. The diagnostic service is a service 
that reads information from the vehicle in order to provide 
assistance for vehicle inspections, maintenance, and identi 
fying the cause of any abnormality that occurs. In order to 
provide the diagnostic service, a transmission device, known 
as a service tool, is attached to the vehicle at a dealer's 
maintenance center, or the like. The information that is read 
includes (i) general data concerning the vehicle's operation 
state, like the vehicle speed, the engine revolution speed, and 
the gear shift stage, and (ii) a code number called a diagnosis 
code that systematically classifies an abnormality. The diag 
nostic service allows maintenance staff to rapidly determine 
the area of the vehicle and the specific nature of any 
abnormality that has occurred. 

SUMMARY 

However, the development of vehicles, that comply with 
legal requirements for a diagnostic service, has been affected 
by various problems, and as a result development efficiency 
has been lowered. More specifically, when checking perfor 
mance, there have been difficulties related to monitoring 
information transmission between the vehicle and the ser 
vice tool. This is because each vehicle is only provided with 
a connector, for connecting to the transmission device, at a 
single location. Accordingly, it has been necessary to take 
the time and expense to modify vehicle wiring in order to 
connect a development-use monitoring device. Note that 
Japanese Patent Laid-Open Publication No. 10-172699 dis 
closes a technology in which a connection apparatus for a 
transmission line is used to branch a transmission line. 
However, even if Such a technology is used, it is necessary 
to use a special conversion adapter as it is not possible to 
directly connect the monitoring device because the shape of 
each connector varies depending on the vehicle make and 
type. Moreover, even if the monitoring device is connected, 
if a 120 kS2 terminating resistor, which is necessary for CAN 
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2 
communication, has not been fitted due to the vehicle still 
being under development, it is not possible to read the 
information. 

Further, on some occasions, the entire vehicle is not used, 
and the various devices related to information transmission 
are connected in a bench test in which a dummy signal is 
transmitted from the monitoring device in order to check 
information transmission functions and the operation state of 
each device. However, in this case, because a terminating 
resistor is normally not provided, it is not possible to read the 
information. Moreover, sometimes, communication systems 
other than CAN communication are used. In such a case, 
depending on the devices that are being combined, it is 
necessary/unnecessary to incorporate a terminating resistor, 
and the resistance value of the terminating resistor may vary. 
As a result, it is necessary to go through the troublesome 
procedure of preparing, and attaching and removing a ter 
minating resistor that matches that of the devices of the 
vehicle. Further, this procedure is a cause of monitoring and 
testing mistakes. 
The invention has been conceived of in light of the above 

described problems, and provides a general-purpose branch 
ing device for a transmission line, and a monitoring appa 
ratus that uses the branching device to monitor information 
transmission performed using a transmission line. The 
invention may be applied to a wide variety of information 
transmission systems. In addition, the branching device for 
a transmission line and the monitoring apparatus using the 
same can be applied to CAN communication between a 
vehicle and a service tool, thereby allowing vehicle devel 
opment efficiency to be improved. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The detailed description will be made with reference to 
the drawings, in which: 

FIG. 1 is a connection diagram showing a branching 
device for a transmission line according to an embodiment 
of the invention; 

FIG. 2 is an explanatory diagram showing the configu 
ration of the embodiment of FIG. 1; and 

FIG. 3 is a block chart illustrating the information trans 
mission function of the embodiment of FIG. 1. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

A preferred embodiment will be described with reference 
to FIGS. 1 to 3. FIG. 1 is a connection diagram showing a 
branching device for a transmission line according to the 
embodiment. The explanation that will be given here is for 
a case when the invention is applied to vehicle-use CAN 
communication. The branching device of the embodiment 
includes a main transmission line 10; a first branch trans 
mission line 20; a second branch transmission line 30; three 
terminating resistors R1 to R3; and a rotary switch 40. 
The main transmission line 10 includes two signal lines H 

and L, a ground line G.; and n number of parallel signal lines 
S1 to Sn. The signal lines H and L, and the ground line G 
are for CAN communication use, and the parallel wires S1 
to Sn are used for other types of information transmission. 
A vehicle-use connector 11, which can be connected to a 
vehicle (not shown), is provided at one end of the main 
transmission line 10, and a service tool-use connector 12 is 
provided at the other end of the main transmission line 10. 
A service tool 93 can be connected to the connector 12. 
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In Summary, the branching device includes a main trans 
mission line which physically connects two devices that 
transmit information between each other. The main trans 
mission line normally includes two signal lines that use 
serial transmission in which information is transmitted 
sequentially. Moreover, the branching device may also be 
provided with a ground line. The main transmission line 
includes respective connectors at either end, and thus a 
connection point of another device can be easily connected 
using a simple procedure. 

The branching device also includes a first branch trans 
mission line that branches from an intermediate point of the 
signal lines. A branch-use connector is provided at the end 
of the first branch transmission line, and a monitoring 
apparatus, for example, can be easily connected thereto. In 
order to improve interchangeability, the shape of the branch 
use connector may be made the same as that of the main 
transmission line. Alternatively, the connectors may be made 
with different shapes in order to prevent mis-connection. 

The branching device also includes a second branch 
transmission line that branches from an intermediate point of 
the signal lines. A branch-use terminal block is provided at 
the end of the second branch transmission line. Any chosen 
device may be connected to the branch-use terminal block. 
Moreover, branch-use terminals are provided on the branch 
use terminal block. It is possible to connect (1) a signal line 
whose terminal end has been fitted with an alligator clip, an 
amp terminal, or the like, or (2) a bare signal line which has 
had the insulation stripped from its end to the branch-use 
terminals. 

The branching device also includes a terminating resistor 
which preferably has a resistance that matches the standard 
used in the information transmission system of the trans 
mission line. Further, a plurality of terminating resistors may 
be provided. This allows a range of standard resistances to 
be provided that match those used in the information trans 
mission systems of various devices. Note that, one end of 
each terminating resistor is connected to one of the signal 
lines. 

Moreover, the branching device also includes a selection 
switch that is operated to connect the other end of the 
terminating resistor with an other one of the signal lines, or 
to form an open circuit. In the case where the plurality of the 
terminating resistors are provided, the selection Switch is 
operated to connect the other end of any one of the termi 
nating resistors with the other one of the signal lines, or to 
form an open circuit. Furthermore, in the case that none of 
the devices connected to the ends of the main transmission 
line, the first branch transmission line, or the second branch 
transmission line has a terminating resistor, the selection 
Switch can be operated so as to connect the device to a 
terminating resistor that is Suitable for the transmission 
system thereof. In addition, if any one of the devices does 
have a terminating resistor, or uses a transmission system 
that does not require a terminating resistor, the selection 
Switch can be operated to the open circuit position. Accord 
ingly, operation of the selection Switch allows the resistance 
between the signal lines to be suitably adjusted, whereby it 
is possible to transmit information reliably. Note that, for 
example, a rotary Switch or a slide Switch may be used for 
the selection switch. 

General-use products manufactured in accordance with 
standard specifications may be used for the transmission 
line, the connectors, the branch-use terminal block, the 
terminating resistors, and the selection Switch described 
above. If such general-use products are used, the branching 
device may be embodied at low cost. 
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6 
The main transmission line may further include separate 

parallel signal lines without branches, and the parallel signal 
lines and the signal lines may be connected between the 
connectors in a single bundle. Note that, if connectors are 
used that have sufficient pins to accommodate the largest 
number of parallel lines that it is thought will be used, it is 
possible to apply the branching device to a wide-range of 
uses. Further, the main transmission line may be a multi-core 
line in which all of the signal lines and the parallel trans 
mission lines are bundled together. Alternatively, the main 
transmission line may include the signal lines and the 
parallel lines bundled separately. 

In the case that the signal lines are used to perform 
Controller Area Network (CAN) communication, the termi 
nating resistor may preferably have a resistance of 120 kS2 
which is suitable for vehicle-use CAN communication. 
Moreover, ifa plurality of terminating resistors are provided, 
it is preferable that at least one of the resistances is 120 kS2. 
The embodiment also provides a monitoring apparatus 

including the above-configured branching device for a trans 
mission line. This monitoring apparatus can be applied to, 
for example, an information transmission terminal with 
CAN communication specifications by connecting the ter 
minal to the branch-use connector or the branch-use terminal 
block. 

Further, if the above-described branching device for a 
transmission line and the monitoring apparatus including the 
same are applied to CAN communication between a vehicle 
and a service tool, it is not necessary to modify the vehicle's 
wiring in order to connect the monitoring apparatus. More 
over, the standard resistance for a terminating resistor used 
in CAN communication is 120 kS2. It is easily possible to 
Switch to this resistance using the selection Switch. Accord 
ingly, when various different devices are connected in a 
bench test and CAN communication is performed, if there is 
a terminating resistor in the devices, the selection Switch is 
turned to the open circuit position. On the other hand, if 
there is no terminating resistor in the devices, they are 
connected with the 120 kS2 resistance by turning the selec 
tion Switch thereto. As a result there is no need to go through 
the troublesome procedure of preparing, and attaching and 
removing, a terminating resistor as is the case convention 
ally. Further, there is K-line communication different from 
CAN communication, and the resistance value of the termi 
nating register R2 corresponds to the resistance value of 
K-line communication. 

Furthermore, commands may be sent to the first branch 
transmission line or the second branch transmission line 
from the monitoring apparatus. The commands may then be 
transmitted to an electronic control device in the vehicle or 
the service tool via the main transmission line. 
The branching device for a transmission line includes the 

branch-use connector and the branch-use terminal block of 
the branched signal lines, and is configured such that the 
selection switch can be switched to either the terminating 
resistor or the open circuit position. Accordingly, it is 
possible to connect a general-use monitoring apparatus to 
the branch-use connector. Further, in the case of a specialist 
device with a connector that does not match, the terminal 
end of the transmission line can be modified to allow 
connection to the branch-use terminal block. As a result, 
information transmission of the signal line can be moni 
tored, and commands sent. 

Moreover, the branching device for a transmission line 
according to the invention, and the monitoring apparatus 
including the same can be applied to CAN communication 
between a vehicle and a service tool. Therefore, it is not 
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necessary to modify the vehicle's wiring or go through the 
troublesome procedure of preparing, and attaching and 
removing, a terminating resistor, and thus vehicle develop 
ment efficiency is improved. 
What is claimed is: 
1. A branching device for a transmission line, comprising: 
a main transmission line including at least two signal lines 

and having respective connectors provided at either 
end; 

a first branch transmission line comprising a branch-use 
connector at an end, and at least two branch wires, each 
branch wire branching from a respective signal line; 

a second branch transmission line comprising a branch 
use terminal block at an end, and at least two branch 
wires, each branch wire branching from a respective 
signal line; 

a terminating resistor having one end connected to one of 
the signal lines that branches into both the first branch 
transmission line and the second branch transmission 
line; and 

a selection Switch that is operated to connect the other end 
of the terminating resistor with an other one of the 
signal lines that branches into both the first branch 
transmission line and the second branch transmission 
line. 

2. The branching device for a transmission line according 
to claim 1, wherein the terminating resistor is provided as a 
plurality of terminating resistors, and the selection Switch is 
operated to connect the other end of any one of the termi 
nating resistors with the other one of the signal lines that 
branches into both the first branch transmission line and the 
second branch transmission line. 

3. The branching device for a transmission line according 
to claim 1, wherein the main transmission line includes 
separate parallel signal lines without branches, and the 
parallel signal lines and the signal lines are connected 
between the connectors in a single bundle. 

4. The branching device for a transmission line according 
to claim 2, wherein the main transmission line includes 
separate parallel signal lines without branches, and the 
parallel signal lines and the signal lines are connected 
between the connectors in a single bundle. 

5. The branching device for a transmission line according 
to claim 1, wherein the signal lines are used to perform 
vehicle-use controller area network communication, and the 
terminating resistor has a resistance of one hundred and 
twenty kilo ohms which is suitable for vehicle-use controller 
area network communication. 

6. The branching device for a transmission line according 
to claim 3, wherein the signal lines are used to perform 
vehicle-use controller area network communication, and the 
terminating resistor has a resistance of one hundred and 
twenty kilo ohms which is suitable for vehicle-use controller 
area network communication. 

7. The branching device for a transmission line according 
to claim 2, wherein the signal lines are used to perform 
vehicle-use controller area network communication, and at 
least one of the plurality of terminating resistors has a 
resistance of one hundred and twenty kilo ohms which is 
suitable for vehicle-use controller area network communi 
cation. 

8. The branching device for a transmission line according 
to claim 4, wherein the signal lines are used to perform 
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8 
vehicle-use controller area network communication, and at 
least one of the plurality of terminating resistors has a 
resistance of one hundred and twenty kilo ohms which is 
suitable for vehicle-use controller area network communi 
cation. 

9. A monitoring apparatus including the branching device 
for a transmission line according to claim 5, wherein one of 
the branch-use connector and the branch-use terminal block 
is used to monitor information transmission of the main 
transmission line performed using vehicle-use controller 
area network communication, and to send commands. 

10. A monitoring apparatus including the branching 
device for a transmission line according to claim 6, wherein 
one of the branch-use connector and the branch-use terminal 
block is used to monitor information transmission of the 
main transmission line performed using vehicle-use control 
ler area network communication, and to send commands. 

11. A monitoring apparatus including the branching 
device for a transmission line according to claim 7, wherein 
one of the branch-use connector and the branch-use terminal 
block is used to monitor information transmission of the 
main transmission line performed using vehicle-use control 
ler area network communication, and to send commands. 

12. A monitoring apparatus including the branching 
device for a transmission line according to claim 8, wherein 
one of the branch-use connector and the branch-use terminal 
block is used to monitor information transmission of the 
main transmission line performed using vehicle-use control 
ler area network communication, and to send commands. 

13. A device for monitoring or testing components, com 
prising: 

a first line; 
a second line; 
a ground line; 
a plurality of signal lines; 
a first connector connected at one end of the first, second, 

ground and signal lines; 
a second connector connected at an opposite end of the 

first, second, ground and signal lines; 
a plurality of resistors, one end of each resistor connected 

to the first line; 
a rotary Switch having a connection for each resistor at 

each resistor's opposite end and an open position, a 
fixed end of the rotary switch connected to the second 
line; and 

at least two branch transmission lines, each branch trans 
mission line having three lines, a line connected at one 
end to each of the first, second and ground lines, and an 
opposite end of the three lines connected to a terminal 
block. 

14. The device according to claim 13, wherein one resistor 
of the plurality of resistors is a one hundred and twenty kilo 
ohm resistor. 

15. The device according to claim 13, further comprising 
a relay unit containing the plurality of resistors, the rotary 
Switch, and the at least two branch transmission lines, 
wherein the first, second, ground and signal lines form a 
main transmission line passing through the relay unit. 

16. The device according to claim 15, wherein one of the 
at least two branch transmission lines has a terminal for each 
of the three lines to comprise the terminal block. 


